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Overview	  
•  Background	  
•  The	  Forecas7ng	  Gap	  
•  The	  Communica7on	  Gap	  
•  Project	  Goals	  
•  Eleva7on	  Data	  
•  The	  Coastal	  Guidance	  Tool	  
	  

Shore	  Near	  Kaktovik	  Airport	  
during	  July	  2008	  Storm 9/28/15	  
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“Since	  2000,	  Alaska	  has	  had	  15	  federally	  
declared	  [flooding]	  disaster	  declara<ons…	  
collec<vely	  impac<ng	  over	  58%	  of	  Alaska’s	  

organized	  communi<es…”	  -‐	  DGGS	  
	  

2003-‐2013	  
6	  Declara7ons,	  
4	  Presiden7al	  

State	  Disaster	  Declara7ons	  
Coastal	  Storms	  
1978-‐2013	  

Toby	  Anungazuk	  Jr.	  (LEO)	  Golovin:	  	  Nov.	  ‘11	   Aimee	  Fish,	  NWS	  Alaska	  Region	  Jan20,	  2015	  

Golovin,	  September	  2005 

9/28/15	  
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The Forecasting Gap 

Model	  Output	  Societal	  Impacts	  

Cri7cal	  Values,	  
Storm	  Records	  

Tidal	  Gauge	  
Observa7ons	  

Nome	  

Prudhoe	  Bay	  

Red	  Dog	  Bay	  
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The Communication Gap 

Forecasters	   Village	  Residents	  

Common	  terms/references	  used	  by:	  

Mean	  Lower	  Low	  Water	  
Wave	  Run	  Up	  

Mean	  Higher	  Tide	  
Nearshore	  Set	  Up	  

High	  Tide	  
Low	  Tide	  

The	  water	  level	  of	  the	  
“Great	  Storm	  of	  1963”	  

There	  will	  be	  a	  water	  rise	  
of	  11	  `.	  above	  MLLW.	  	  

LoL!	  
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Create	  a	  “One	  Stop	  Shop”	  Coastal	  Decision	  
Support	  Tool	  for	  Alaska:	  

ü  Meteorological	  and	  Tidal	  Model	  Data	  
ü  Archived	  Storm	  Data	  
ü  Observa7onal	  Tidal	  Data	  
ü  Socioeconomic	  Impacts	  

	  
This	  will	  help	  to	  build	  a	  Weather	  Ready	  
Na7on	  by	  mi7ga7ng	  disrup7on	  of	  life	  from	  
high-‐impact	  events.	  

Project	  Goal:	  To	  “bridge”	  these	  Gaps	  

9/28/15	  
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The	  Alaska	  Division	  of	  Geological	  and	  Geophysical	  
Surveys	  (DGGS)	  acquired	  high-‐res	  eleva7on	  data	  for	  

five	  of	  the	  most	  at	  risk	  communi7es.	  

Eleva<on	  Data	  

9/28/15	  
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Eleva<on	  Data:	  Methodology	  

Original	  DEM	  

Convert	  from	  meters	  above	  
NAVD88	  to	  feet	  above	  MLLW	  

Apply	  concept	  of	  “hydro	  connec7vity”	  

Storm	  Tide	  Impact	  
Levels	  (STIL)s	  

Essen7ally:	  
Tidal	  Level	  +	  Storm	  Surge	  

	  

What	  is	  the	  
	  Storm	  Tide?	  

9/28/15	  
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The	  Coastal	  Flooding	  Guidance	  	  
Decision	  Support	  Tool	  
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Clickable	  Layers	  
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Using	  the	  Tool:	  Example	  Scenario	  

9/28/15	  

Peak	  Water	  forecast	  =	  11.5	  `	  above	  MLLW	  	  

Observed	  Data	   Forecasted	  Data	  
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Health	  Clinic	  is	  Flooded	  

Other	  infrastructure	  
impacted	  

9/28/15	  
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Future	  Development	  

•  The	  product	  will	  be	  refined	  in	  7me	  as	  
more	  storms	  impact	  the	  communi7es.	  	  

•  Plans	  are	  being	  made	  for	  the	  addi7on	  
of	  15	  more	  communi7es	  by	  2018	  
through	  collabora7on	  with	  DGGS.	  

•  Con7nue	  to	  build	  a	  Weather	  Ready	  Na7on	  
within	  Alaska.	  

9/28/15	  
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Thank	  you!	  

Ques<ons?	  

Called	  it!	  #LoL	  	  

House	  Collapsing	  in	  Shismaref.	  	  

Courtesy	  of	  EPA	  

 

9/28/15	  
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•  Tidal	  datums,	  such	  as	  Mean	  
Lower	  Low	  Water	  (MLLW),	  are	  
outpumed	  by	  models	  to	  indicate	  
flood	  levels.	  	  

•  While	  the	  meteorology	  
community	  may	  be	  familiar	  with	  
such	  datum,	  local	  emergency	  
managers	  are	  not.	  

•  This	  makes	  it	  difficult	  for	  them	  
to	  gauge	  exactly	  how	  high	  the	  
water	  will	  rise	  &	  which	  
structures	  will	  be	  impacted.	  	  

	  

The	  Communica<on	  Gap	  
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Web	  Development	  

Satellite	  imagery	  
from	  Google	  had	  

adequate	  
resolu7on	  for	  

showing	  the	  detail	  
of	  the	  STILs.	  	  	  

Google	  Maps	  
Javascript	  API	  is	  

used	  to	  create	  and	  
run	  the	  online	  
interac7ve	  map.	  	  

Imagery	  We	  Wanted	   Imagery	  We	  Used	  
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Project	  Goals	  as	  they	  Pertain	  to	  NOAA	  
Primary	  Objec7ve:	  
•  Create	  a	  comprehensive	  and	  streamlined	  

Decision	  Support	  Tool	  to	  help	  mi7gate	  the	  
impacts	  of	  coastal	  flooding	  in	  Alaska.	  

NOAA	  Goal/Objec7ve:	  
•  Weather-‐Ready	  Na7on:	  Reduced	  

loss	  of	  life,	  property,	  &	  disrup7on	  
from	  high-‐impact	  events.	  	  
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How	  to	  “Bridge”	  These	  Gaps?	  
What	  is	  needed:	  

A	  “One	  Stop	  Shop”	  Decision	  Support	  Tool	  	  
for	  forecasters	  that	  combines:	  

•  Meteorological	  and	  	  
	  Tidal	  Model	  Data	  

•  Archived	  Storm	  Data	  
•  Observa7onal	  Tidal	  Data	  
•  Community	  Eleva7on	  	  

and	  Impact	  Data	  
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Essen7ally:	  
Tidal	  Level	  +	  Storm	  Surge	  

	  

What	  is	  the	  
	  Storm	  Tide?	  IMPORTANT	  NOTE:	  	  

Storm	  Tide	  Levels	  do	  NOT	  
include	  Wave	  Run	  Up!	  



9/28/15	   36	  

Data	  Scarcity	  

This	  makes	  it	  very	  
difficult	  for	  forecasters	  
to	  know	  exactly	  what	  is	  
happening	  along	  the	  
rest	  of	  the	  coast.	  	  	  

	  

Only	  3	  <dal	  gauges	  along	  the	  en<re	  Fairbanks	  WFO	  coast!	  

Data	  Scarcity	  
	  

Unalakleet	  (coming	  soon)	  
Nome	  

Red	  Dog	  Bay	  

Prudhoe	  Bay	  
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Coastal	  Flooding	  in	  Alaska:	  	  
Fast	  Facts	  

•  26	  villages	  are	  annually	  at	  risk	  
for	  severe	  coastal	  flooding.	  

•  Village	  popula7ons:	  ~100	  to	  
several	  thousand.	  	  

•  On	  average,	  25	  to	  50	  `.	  of	  land	  
is	  lost	  per	  flooding	  event	  	  	  	  

•  Cost	  to	  relocate	  each	  village:	  
	  	  	  	  	  	  ~	  $200	  million.	  

Kivalina,	  AK 
9/28/15	  
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Eleva7on	  Data	   Graphical	  Tidal	  Data	  

Building	  the	  Tool	  

Impact	  Tide	  Staffs	  

9/28/15	  
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Impact	  Tide	  Staffs	  

Modeled	  Storm	  Surge	  Data	  

Previous	  Forecasts	  

Measured	  Eleva7ons	  

Past	  Storm	  Obs	  

9/28/15	  
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Impact	  Tide	  Staffs	  

Local	  contact	  
informa7on	  added	  
for	  quick	  access.	  	  

Editable	  for	  future	  
events!	  Severity	  levels	  

iden7fied	  based	  on	  
flooding	  criteria.	  

9/28/15	  
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Graphical	  Tidal	  Data	  

Model	  forecasted	  
7dal	  informa7on	  is	  

available	  for	  each	  site	  
	  

Allows	  forecasters	  to	  
get	  a	  first	  guess	  as	  to	  
which	  loca7ons	  may	  
experience	  coastal	  

flooding	  
9/28/15	  


